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OpenATI_DAFRT
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OpenATl_DSRMV

CRSERICH LT, ERERER XTRTIAD
BRITH—RY FILET. RV LVWEREAKXDRER

OpenATlI_DURMV

CRSERIZHE LT, ERERE EXNFHTIAD
BRITHI— Y FILET. B S LEEAKXDEIR

OpenATl_DSRMV_Setup

OpenATI_DSRMVD 1= 8 D HIEAT — 42 5% € 038
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OpenATI_DURMV®D 1= b D #1EAT — % 3% 7E LE

OpenAT|_DAFGS

Gram-SchmidtE3Z{L LR [ZH LV T,
4FBHOEEI GRS LIWVEEAFKXDER

OpenATl_BLDATA
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- UNITHEIA X (RDM)

- )IEFEFRHHILARX NNZ)(BF/NS5 > X{ERDM)
> U3) Branchless Segmented Scan(BSS) [1]

(RHS5T R
> U4) A1) 2 F )L Segmented Scan
(N ML VUR)

[2]

[1] Takao Sakurai, et.al. SIAM PP2010, MSé (2010)

[2] Guy E. Blelloch, Michael A. Heroux, and Marco Zagha: Segmented Operations
for Sparse Matrix Computation on Vector Multiprocessors,
Technical Report of CMU-CS-93-173 (August 1993)
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Segmented Scan & BSS @Est#iT5InH)

input matrix row pointer (IRP)
1 0 0 2 ol o 0 0 | 1i 3i 7| 11I 15I 13I 26| 23i zgi 31i
3 0 0 0 6
1) 8| o] 9 o EFSEROCELIZHEL
11 0 13 0 14 0 ?ﬁ.i{ﬁ-@ﬁgu-@‘iﬁb\ !
0 0 0 0 1 0 16 17
19 20 21 22 24 25 \
TG o o ol ol o segment—vector #3
0 0 0 0 0 28 ) 0 0
%) ol ol ol ol = o Branchless Segmented Scan (BSS)
> MFLAG JFSTART
V) 'lZXjfrl.i] 1 0
&T0 2k 2
4
O snozz e—_I"
Z U UF NI e B
FLAG Segmented Scan 1: / 12
010 I KRR - JFSTARTIZ
“T” ﬁ§§ﬁ0) E = F F (T) 25 é"t’o )( > I‘a)
gnoEx || Q)] | 2 BREROLE
E%u*j—é F F F F g 28 Eﬁﬁ
F(CT A F 1 F [(T 29
v F F (T Flr 31 :*LIZJ: U |F-I7b§
FOEATH 70455 LTREIZ]

JL.: Segment Length




HEFHR AR o —H

W 1 OF So RA
[SRET7AIL] &F

X176 (BET7MILDORE)
» OPENATI_POLICY_REPORT.txt

=
1SN

POLICY = ACCURAC
RESIDUAL = 1.0D-10
CPU = 16

PRECONDITIONER =

MAXMEMORY = [.0
MAXTIME = 500.0

ILUO

skerskekek

wRkk - OpenATl LINEAR SOLVER POLICY REPORT e

Vs 00114 11:
B T T T TR e A Y

[Environment variables] | input parameters
OPENATI_DEBUG =
OPENATI_POLICY = ./input_policy.dat

Policy Definitions
[ POZICY ]

=ACCURACY

SMPs = 16
SOLVER = XABCLIB_ GMRES
PRECONDITIONER = |LUD
REQUIREMENT WORKING MEMORY = [6.0000000000000

<<< Upper Bound 16GBYTE >>>
REQUII{E)MENT RESIDUAL = 1.000000000000000E-008
REQUIREMENT MAX.TIME = 500.000000000000
MAX.SUBSPACE SIZE = 14214
RUNTIME MEMORY USE = 3. 24{4: BYTE
KRYLQYV SUBSPACE EXPAND AT = ATVECA

Initial Gram-Schmidt Strategy = BCGS

OPENATI LINEARSOLVE SUCCESSFULY ENDE

[OPENATI_LINEARSOLVE RESU

MATRIX DATA : N= I42I4 NZ= 259688
42

FASTEST MATVEC NO. = |
FINAL KRYLOV SUBSPACE SIZE =
FINAL Gram-Schmidt Strate

2-Norm of RHS = 25.2388 9282479
NUMBER OF RETRYED GMRES = 6
TOTAL RESTARTS of GMRES = 197
RESIDUAL NORM = 3.005885687924543E-010
SET-UPTIME = 1.126790046691895E-002 ESEC]
SOLVERTIME = 1.32032704353333 S
TOTAL TIME = 1.33159494400024 EC]

result report

«—fastest OpenAT|_DURMYV case
«—Msize for convergence

<report date / time

| successfully exit

<initial norm of RHS
<—retried iterations
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#Threai= CPU (EITHETs Z
Max Time = MAXTIME Y JLINHTERA )

Convergence Condition = EPS

Solver Kinds = SOLVER
Preconditioner = PRECONDITIONING Maximum Time YES
M = Maximum Number =HBRAE=?
Max. Restart Number = 10000 NO
YES PRIORITY= NO
T'T?NRI'ET,;( ACCURACY ?
BE YES
. REHE |———

GS = BCGS

INREH %
= L=h?

GS = MGS

NO

RoHAN

#Threads = CPU

MaxTime = MaxTime -Ts
Convergence Condition = EPS/ 10

Solver Kinds = SOLVER @g §
Preconditioner = PRECONDITIONING
GS = DGKS, M = Right Before Output

Max Restart Number =10000
Initial Guess = Right Before Answer on the Solver
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CPU

L1 Cache Size

L2 Cache Size
L3 Cache Size
X

OS

aANAT

AN S

AT ay

' A 4 "'

Quad-Core AMD Opteron(TM) Processor 8356
2.3GHz,16 core/node

Data: 64 Kbyte/core, Instruction: 64 Kbyte/core

9512 Kbyte/core

2 MByte/4core

Red Hat Enterprise Linux 5

Intel Fortran Compiler Professional Version 11.0

—O3 —mé64 —openmp —mcmodel=medium
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®OpenATI_EIGENSOLVE (EH1{EY JL/\)

I 5 |.0E-08
SHEY 3 EEEY 10
BAETH 1000 []

®OpenATI_LINEARSOLVE (GEIL—RFGFEX YV IL/N)
IR SR H 7€ {E | .OE-08

AR FILDE ETOERMN I
NEARIEILDE ETOEFRMNO
RTLEE 5 = ILU(0)

A EITHHE 1000 [#]
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OpenAT|_EIGENSOLVED T R F 1751

*University Florida Sparse Matrix Collection

211, XFITHI)

Matrix N NNZ Field
vibrobox 12328 | 177578 | Acoustics
Lin 256000 | 1011200 | Chemistry
cfdl 70656 | 949510 | Fluid
cfd2 123440 | 1605669 | Dynamics
gyro 17361 519260 | Model
t3dl 20360 | 265113 | Reduction
c-71 76638 | 468096
c-73 169442 724348 | Optimization
SiSH 12 19896 379247
SiO 33401 | 675528 | Structural
dawson5 51537 | 531157

Matrix N NNZ Field
H20 67024 | 1141880
F2 71505 | 2682895
oilpan 73752 | 1835470
shipsec| 140874 | 3977139
bmw7st_| 141347 | 3740507
Structural
SiO2 155331 5719417
shipsec5 179860 | 5146478
Si41Ged4IH72 185639 | 7598452
bmw3 2 227362 | 5757996
Ga41As41H72 268096 | 9378286




OpenATI|_LINEARSOLVE®D T X k175l

®University Florida Sparse Matrix Collection

IEXF FRTTS)

(227&.

Matrix NNZ Field Matrix N NNZ Field
chipcool0 20082 | 281150 xenon| 48600 | 1181120
Materials
chem_master| 40401 201201 xenon? 157464 | 3866688
torsol 116158 | 8516500 | 2D/3D wang3 26064 177168
torso2 115067 | 1033473 wang4 26068 | 177196 .
Semiconductor
torso3 259156 | 4429042 ecl32 51993 380415 | device
memplus | 7758 126150 | Electric circuit sme3Da 12504 874887
ex|9 12005 259879 sme3Db 29067 | 2081063 | Structural
poisson3Da 13514 352762 : : sme3Dc 42930 | 3148656
Fluid dynamics
poisson3Db 85623 | 2374949 epbl 14734 95053
airfoil_2d 14214 259688 epb2 25278 175027 | Thermal
viscoplastic2 32769 | 381326 | Materials epb3 84617 | 463625
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AR IR FRIT I DBRITH-R O b ILIRIERE

U2: EF

ERHF
EF KA
Z2<D

H_ A,

UM
EEH

GFllig)PE,/ —. eps3 (NNZ/N=5.5) 10.7
100
A U2
80 1
60 |~ mu3
40 Vv
o177 0303 0.7 0.7 0.6
20 |7 o dir
#Threads | 4 8 16
GFILZCgP_S/ ex|9 (NNZ/N=21.6)
. mUI
80 |
A mU3
60 5
w0 V7 2.7 2.6
20 040403
0.0
#Threads |
GFLOPS//
100 - T sme3Da (NNZ/N=70.0)
8.0 I U2
6.0 V] mu3
40 - 1821 |8
2o |V 404 1.2 1.2 |.]
0.0

#Threads |
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« LI'F D175
A=(a; ;)0 ]=12,.,N)
Cif ((i=j).and.(i.ne.N /2)) then #non — zero =1.
< if (1= N/2)then #non — zero = N.
| The elements are generated by rand ().
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OpenATl_DURMV(BhR) D #E

|

®#+#Cores = 16 py: L s
®)L = 128 (Constant) BSST#95.6f5 D EER L

GFLOPS &

30 (7 Ul: 1T5 3l 2.8

Ul || VEEERNEL
25 | Ly ||u3iBss

U4: A1) &FJLSS

20 | mU3

m U4 1.5 1.5
15 >

.|
o 0.8
0.6 5 0.5 Ny
1o,

0.0

TH4 4 X 2K 20K 200K M



FRERY O—D3ER (OpenATl_EIGENSOLVE)

ahRIZHE LT, LTOITHIIE

RN
N

Time in Second E**EE E;ﬁf: é f
10 571 9.32 9.54 ®T3dl:
Ver.Alpha 8.39 849 * X FRE : 2.24E-01
8 - R Ly 574 | EXME: 127E-02

6 U ® Ver.Beta I 0Ga4lAs41H72
xR ZE: 2.52E-08
4 sl N B3EHE: 4.81E-09
1.22
0/ ‘m m m W s B BKEER E: 8.926%

O /\é\ A Qv o y 9 0 (Ga4|As4|H72)
& ¢ & 3,000  TimeinSecond
2,588
250 Time in Second :
211 2,500 +——
200 Ver.Alph 2,000
er. a ’ 1l
P 167161
. 137
150 Ver.Beta 1500 -
100 1,000
61
50 22 543 T 3737 500 290
20,4 2224 20
0 - T . T . T I T . T T T - T T T 0
) . . . Gad41As41H72
N R 5 L O @ D 9 O
N R A N U S e S~
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600

500

400

O — N W hH~h U1 08 N ©
]

- Y 1
Iime In Second

7 05
e

® Ver.Alpha

B Ver.Beta

022 031 031 034 047 056 065

~ S

0.19 03 026 0.5

YV YV ) AY ) > o N N o) >
Q§° o(‘oo 4@0% L 6@0 3’0 $'z’°% o°o 9@( Q§° %'}'
Y (%) 0) Q 6@- . é\o

& e & R
<20 @/
&
o)
Time in Second
489

B Ver,Apha

B Ver.Beta

300
200
100
0
N v & & S o 2 @ @
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€ &

torsol [TMA TIERET,
ahRIEZELT D175 THARE
DERFEZH-ET
®torso3 : 2.28E-08
®memplus : 1.92E-08
®airfoil_2d : 5.17E-05
®viscoplastic2 : 3.67E-05
®wang4 : 4.35E-08

FHRE R L
1.69f%

B REE M L
5.29f% (airfoil_2d)
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http://www.pccluster.org/ja/score/.html



